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134 PROBLEMS AND QUESTIONS 

338. Proposed by RICHARD LOCHNER, Philadelphia, Pa. 

An elliptical field has a major axis of 100 feet and a minor axis of 10 feet. A cow is tethered 
at the end of the major axis and another at the end of the minor axis. If each cow can graze 
over half the field, how long is the rope of each? What is the area of the portion over which the 
cows can graze in common? 

MECHANICS. 

274. Proposed by G. B. M. zerr. 

A sphere moves on the concave side of a rough cylindrical surface of which the transverse 
section perpendicular to the generating lines is a hypocycloid. If s = I sin n6 be the intrinsic 
equation of the hypocycloid, then I = (a — b)4&/a, n = a/(a — 26), where a = radius of fixed 
circle, 6 = radius of rolling circle. 

275. w. 3. GREENSTREET, Editor Mathematical Gazette, England. 

If a particle be attracted towards the angular points of a regular hexagon by forces equal to 
r~ h , at distance r, find the condition for stability of equilibrium. 

NUMBER THEORY AND DIOPHANTINE ANALYSIS. 

190. Proposed by h. c. feemster, York, Neb. 

Show that, if n is a prime number and r is an integer less than n, then 

\r — 1 \n — r + (— l) 1-1 = M-n, 
where M is an integer. 

SOLUTIONS OF PROBLEMS. 

ALGEBRA. 

376. Proposed by w. w. beman, Ann Arbor, Mich. 

If 

/. , 1\», , 1, 1 1, 
H — ) e = 1 — oi h «2 — » — a*— H , 

prove that 

fl&n — St 11 ®n~ k 
*=1 « + 1 

and compute oi, 02,03, '", 0%. 

Solution by the Proposer. 
For convenience, put 1/m = x, and y = (1 + x) lh /e. Then 

ey = (1 + xf 1 *, 

l°g 2/ =-2 + 1-4+ '" 
and 

y' 1 2a; 3a; 2 

7 = ~2 + T~T • 

Assume 

y = 1 — a\X + a 2 x 2 — azx z + • • • . 
Then 

y' = — a\ + 2a 2 x — 3a 3 x 2 + 4a 4 a; 3 — • • • 

/ . , , \ / 1 , 2a; 3a; 2 , \ 
= I 1 — a x x + a 2 x 2 — azx 6 + • • • J I — 2 ~3 i" ' ' ' / ' 



